has the high value of 1.26. The patterns are different from those obtained for NADH dehydrogenase (marker for the nonsedimentable portio~l of the cytoplasm) and for acid phosphatase and p-N-acetylglucosami~lidase(markers for the particles containing hydrolases).
The results thus indicate that, as in T. foetus and Monocercomonas sp., there is a particle population with the enzymatic composition and equilibrium density that characterize hydro--Our electron microscopic studies of the fractions comfirmed the results of Blugerolle and hlete~lier (loc, cit.) who demonstrated that the particles equilibrating at a density of 1.26 and containing malate dehydroge~lase correspond morphologically to the microbodylike granules of T. zjaginalis.
It is known that homoge~lates of T. zjaginalis are capable of metabolizi~lg pyruvate with the formation of H, and CO, (Edwards and \fathi-son, 1970, J. Gen. Slicrobiol. 63: 297-302) .
In the present communicatio~l we demonstrated that the anaerobic enzymes participating i11 this process are present i11 the hydro- The maximum monthly prevale~lce was seen in one Florida sample, in which 30% of the crabs were infected.
The disease was characterized in its advanced stages by an abundance of peculiar cells in the hemolymph, most of them in various stages of mitosis. The cells were the approsimate size of crab hemocytes, stained in a similar manner, and did not resemble any well-known parasites of decapod Crustacea (Sprague and Couch, 1971, J. Prot. 18: 526-537). These characteristics, plus the apparent fatal outcome of the disease, led Newma11 (1971, Bibl. Haematol. 36: 648) to suggest that a possible neoplastic condition of the hemocytes was involved.
In September 1974, a special attempt was made to obtain infected crabs and fix tissues for evami~lation by electron microscopy. An area near Beaufort, North Carolina, was chosen because numerous diseased crabs had recently been found there.
Methods of collectio~l and evamination of crabs i11 which the disease was first found were described by Newman and Ward (1973, loc. cit.) .
Crabs for subsequent studies were collected using an otter trawl, and were transported to the Duke University Marine Laboratory for examination. Smears of hemolymph were prepared by forcing the crab to autotomize one of its walking legs, and smearing a drop of the exuding hemolymph onto a microscope slide. x 23,000. N, nucleus; Ce, centriole; M, mitochondria; Pe, pellicle; Tr, trichocyst.
Smears thus prepared were routinely stained (Shaw and Battle, 1957, Can. J. Zool. 35: with Giemsa's stain. Additional smears and tis-3 2 5 4 4 7 ) . sues from crabs found to be infected were fixed Pelleted cells from hemolymph and samples in 10% neutral-buffered formalin or David-of gill, hepatopancreas, and epidermis were son's alcohol-formalin-acetic-seawater fixative fixed in cold 3% glutaraldehyde for 2 hr, then rinsed, and stored in pH 7.4 sodium cacodylate buffer until they could be postfixed in 1% Os04. They were then embedded in Epon, sectioned, and stained with lead citrate.
The disease is most prevalent in the fall. Animals from salinities ranging from 0 to 3 6 %~ have been examined but, to date, infected crabs have been found only in areas of above ll%o salinity. Both male and female crabs from 70 to 170 mm in width have been found to be affected. In advanced stages of the disease, crabs are moribund and most die before reaching the laboratory. The internal tissue of these crabs is a milky-white color. Hemolymph, when withdrawn, also appears milky-white, is slow to clot, contains few if any hemocytes, and is filled by the peculiar cells.
One moribund crab collected in the Beaufort area in September 1972 was literally filled with the uninucleate cells. Hemolymph and tissues from this and one less heavily infected animal were fixed for electron microscopy. Figure 1 illustrates the structure of these cells as seen at x 2,400. These micrographs show the pellicle, tubular cristae in the mitochondria, and trichocysts, and clearly indicated that we were dealing with a protistan parasite, not an aberrant hemocyte. Parasites from the hemolymph were unicellular and measured 6.4 to 10.4 pm in diameter (ii = 8.1; SD = 1.1) after fixation in Davidson's fluid. Nuclei were 4.6 to 8.1 pm in diameter (ii = 6.2; SD = 0.9) and did not have distinct nuclear membranes or nucleoli. Chromatin was distinct, granular, and Feulgen-positive (Fig. 2 ) . It often occurred as distinct strands, having a beaded appearance. Dividing cells were common (Fig.  2 ) , but there was a notable absence of anything resembling a metaphase nucleus. In wet mounts of fresh tissue, these cells were nonmotile. The cells have been found in the vascular spaces of all tissues examined histologically by light microscopy.
In some affected crabs, large multinucleate cells containing up to eight nuclei or division figures were seen (Fig. 3 ) .
Some animals, assumed to have been only recently infected because of the largely normal appearance of their hemolymph and hemocytes, contained vermiform multinucleate bodies up to 8 by 64 pm with as many as 12 nuclei (Fig.  4 ) . These forms were highly motile when seen in freshly prepared wet mounts, sometimes assuming comma or dumbbell shapes, and were enclosed within a sheath or pellicle.
The structures revealed by the electron microscope, along with the unusual division figures exhibited by the parasite, enable Dr. Phyllis Bradbury of North Carolina State University to suggest a possible affinity with parasitic dinoflagellates of the family Blastodidiidae. 105: [553] [554] [555] [556] [557] , has been described from the hemolymph of two European crabs, Carcinus maenas and Portunus (Macropipus) depurator. Both of these species and C. sapidus belong to the family Portunidae. In one of the infected European crabs, it was noted by Chatton and Poisson that the hemolymph appeared opalescent. The milky appearance of the tissues which was observed in this study is probably caused by the opalescence of the parasite-laden hemolymph.
Chatton and Poisson were not able to study the complete life cycle of H , perezi, and did not describe a flagellated stage. Their identification was based on the similarities noted between Hematodinium and Syndinium, a genus found in copepods, and for which the free-swimming flagellated stages were knowri ( Chatton, 1920, loc. cit. ) . Six characteristic similarities wele noted by Chatton and Poisson as follows:
1 ) The plasmodia1 nature of the organism in its host 2 ) The presence of trichocysts in its cytoplasm 3) The dinokaryon-type of nucleus containing five chromosomes arranged in V-shapes, and the apparent absence of a nuclear membrane 4 ) The identical appearance of the chromosomes of the two genera
Use of Counterelectrophoresis to Infections of Fasciola hepatica
Immunodiffusion studies show that precipitating antibody is found in the serum of rodents and man infected with Fasciola hepatica (Sewell, 1964, Immunology 7 : 671-680; Dawes and Hughes, 1964, Adv. Parasit. 2: 97-168; Sinclair and Kendall, 1969, Res. Vet. Sci. 10: 483-485; Everall, 1970, J . Clin. Path. 23: 636-639) . Precipitins against extracts of adult worms are observed in the The parasite found in Callinectes sapidus agrees in all characteristics with Hematodinium perezi. The size of the unicellular stages of H. perezi is given as 8 to 9 pm in diameter, which agrees with the organism in the blue crab. In contrast to Chatton and Poisson, who found the organism in only three of over 3,500 specimens of Portunus ( Macropipus) and Carcinus, we have found Hematodinium with great regularity in C. sapidus in all but the late winter-early spring period.
To the the best of our knowledge, this is the first report of this parasite in a decapod other than Carcinus and Portunus (hrlacropipus), and the first time this genus has been found in the western Atlantic. Our observations of infected crabs held in captivity lead us to believe that this organism is probably pathogenic and may cause large mortalities among blue crabs in enzootic areas along the east coast of North America.
The authors gratefully acknowledge the assistance of hfrs. Jane Wade in the preparation of material for electron microscopy. In this research note I wish to report that another technique which also measures pre-
